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(54) LIQUID CRYSTAL DISPLAY ELEMENT AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal display element 
having the highest possible display grade by providing the production 
process with a stage for applying a liquid mixture composed of spacers for 
adjusting the spacing between two sheets of substrates formed 
respectively with oriented films and a resin by using an ink jet nozzle in 
the prescribed positions of at least one substrate of these substrates and 
a stage for curing the resin. 

SOLUTION: The liquid mixture composed of the spacers 20 and the 
thermosetting type epoxy resin 21 which is an adhesive is applied by using 
the ink jet nozzle 30 in the desired regions on counter substrate 1 formed 
with the oriented film. The ink jet nozzle 30 is a piezoelectric type ink jet 
nozzle of 30 holes and the supply rate of this liquid mixture is 0.01ml/min. 
The coating application time is 5 seconds (in the case the size of the 
glass substrate 2 is 1 0.4 inches). In succession, the counter substrate 1 is 
heated for 10 minutes at 180° C to cure the resin 21. As a result, the 
liquid crystal display element with which the uniform spraying of the 
spacers 20 in the non-pixel regions without spraying in the pixel regions is 
possible and which has the excellent display grade is obtd. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the liquid crystal display element characterized by having the process which 
applies the mixed liquor of the spacer for using an ink-jet nozzle for the position on one [ at least ] substrate, and 
adjusting the gap between the aforementioned substrates to it between two substrates by which the orientation film was 
formed in each, and a resin, and the process which stiffens the aforementioned resin. 

[Claim 2] The aforementioned resin is the manufacture method of the liquid crystal display element according to claim 
1 characterized by being a thermosetting resin. 

[Claim 3] The aforementioned resin is the manufacture method of the liquid crystal display element according to claim 
1 characterized by being the resin of a photoresist. 

[Claim 4] The manufacture method of the liquid crystal display element characterized by having used the ink-jet nozzle 
on one [ at least ] substrate between two substrates by which the electrode was formed in each, and having the process 
which applies the mixed liquor of the spacer for adjusting the gap between the aforementioned substrates, and an 
orientation film formation solution, and the process which stiffens the aforementioned orientation film formation 
solution. 

[Claim 5] The liquid crystal display element characterized by having the orientation film material which was formed of 
the ink-jet nozzle on the principal plane of one [ at least ] substrate of the 1st and 2nd substrates by which the electrode 
was formed in each principal plane, and the above 1st and the 2nd substrate, and which the spacer for gap adjustment 
between substrates contained, and the liquid crystal layer pinched between the above 1st and the 2nd substrate. 
[Claim 6] The aforementioned spacer is a liquid crystal display element according to claim 5 characterized by being 
arranged to the non-pixel field. 



[Translation done.] 
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* NOTICES * 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




[Detailed Description of me Invention] 
manufacture method. 

£stal constituent between two XSvXcept for the liquid crystal Wet section, and the 

crystal dfsplay elements. For example, opposite fSSSwnutfc display display device of a simple 

SoSby which patterning was carried out to band-like m the ^ocnro ^ ^ wm h 

S£ drive method', and the scanning electrode orin^ y ^ ^ ^ h d 

mSdng was carried out to band-like, and under this s ^J^P^ it has bec0 „ie with the composition that 
scSg electrode and a signal electrode may f^^^SSfa P inched m **" 
"ers for gap adjustment ar (t^M nematic) type, GH (guest-host) type an 
[0004] As liquid crystal TN (twisted ^^J^'SdSic liquid crystal is used. As a sealing agent, the 
ppo /electrically controlled birefringence) type, or a lerroeic h 

2ffl or ultraviolet-rays hardemng ^ -^^JWJ^ elem ent. For example, the array 
^Moreover, it sets for a coloj : type m ^ senfr^ctor la^r, the 

arrangement was earned out, a RGB light falter ^ iormc constituent was pinched between these two 

this polarizing plate as an optical shutter. 

oST4Xnniforn«^ 

*e spacer was sprinkled by even the pixel sechon light lean so iw o y ^ transposing to the black spacer as 
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the aforementioned resin. mt M tn A nftheliauid crystal display element by this invention is 

m0091 Moreover, the 2nd mode of the ma ™ facto l m ^^ £ manufacture method of the 1st mode. 

StS by me aforementioned resin being a to^JJ cmTdisplay element by this invention is 
mOlTMoreover, the 3rd mode of the »«^^^ a ^2Sfto£ manufacture method of the 1st mode, 
characterized by the aforementioned resin being a resin of^ ^otoresisr ^ by ^ on „ 

mmTMoreover, the 4th mode of the manufacture ^.^^SbUfJt^) substrates by which the 
SerTzed by having used the ink-jet ^«»JSfi of the spacer ft. : adjusting A* gap 

me electrode was formed in each principal plane, It s ^actemed by n * above w ^ me 2n d substrate 
above 1st and the 2nd substrate. b ^5 tavention is characterized by arrangmg the 

&nren B offoefovennon l^^^lTiXS^^!. B 
Say element by this invention is explamed w f '^S'j^Ltalt of this operation, and sowing! i» the 

^..aashowntnd^ 

S£3 NSh. Protective layer 5. Next the \t£!SX toed on this counterelecuode 6 and 
Ms protective layer 5, the orientation film 7 which constate otapo J£ well-known manufacture method so far. 
Sng processing is performed to J (for example, micro pearl (the Setasu, fine- 

mm 71 Next as shown in drawing! , the mixed liquor of a spacer A iror t^ ( lied t0 te field (field 
Sfcompany make)) a^d die heat-h.^ 

corresponding to the shading film 4 top) of the request oni me ore ^ Jnk . jet nozzle of . 30 

foTedS mooned above using foe ink-jet nozzle 30. The mk^er n zzl e3^ ^ , j s 

adhesiv'es 22 are stiffened and it sticks. . ^ constituent 24 from the above-mentioned 

Next by the well-known method, after pouring in theM^ai ^cons y element B 
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be applied, and applying mixed liquor with adhesives, it becomes possible to sprinkle uniformly to a non-pixel field, 
and the liquid crystal display element which was excellent in display grace can be obtained. 

[0022] Next, the form of implementation of the 2nd of the manufacture method of the liquid crystal display element by 
this invention is explained. The manufacture method of the form this 2nd operation uses an optical hardening type 
acrylic denaturation epoxy resin instead of the heat-hardened type epoxy resin 21 in the form of the 1st operation. And 
after applying the mixed liquor of this optical hardening type acrylic denaturation epoxy resin and spacer 20 to the field 
on the shading film 4 of the opposite substrate 1 using the ink-jet nozzle 30, it carries out like the form of the 1st 
operation except stiffening a resin by irradiating light through the mask which lets light pass by the pattern 
corresponding to the shading film 4. 

[0023] Doing so the same effect as the form of implementation of the manufacture method 1st of the form of this 2nd 
operation cannot be overemphasized. 

[0024] In addition, in the manufacture method of the form the above 1st and the 2nd implementation, although the 
mixed liquor with the resin 21 used as a spacer 20 and adhesives was applied on the opposite substrate 1, you may 
apply to the array substrate 1 1 side. In this case, as for the adhesives 22 for sticking the opposite substrate 1 and die 
array substrate 11, being printed at the opposite substrate 1 side is common. 

[0025] In addition, in the manufacture method of the form the above-mentioned implementation, although rubbing of a 
combination film was performed before the application of mixed liquor, you may perform it after hardening of a resin 
21. 

[0026] In addition, although the mixed liquor with the resin 21 which serves as a spacer 20 and adhesives in the 
manufacture method of the form the above-mentioned implementation was applied to one substrate of the opposite 
substrate 1 and the array substrates 1 1, after applying on both substrates and making it harden as shown in drawing 3 
(a), you may stick a substrate 1 and a substrate 1 1 so that these spacers 20 may touch, as shown in drawing 3 (b). Thus, 
if this arrangement is performed before rubbing processing of an orientation film when arranging a spacer 20 to both 
substrates, the field by which rubbing is not carried out serves as smallness, and better display grace can be obtained. 
Moreover, let particle size of a spacer be the half of the particle size of the spacer in the case of arranging only to the 
substrate of one side, as shown in drawi ng 2 in this case. 

[0027] In addition, in the manufacture method of the gestalt the above-mentioned implementation, although the spacer 
20 was applied with the resin 21 on the substrate in which the orientation film 7 was formed, the ink-jet nozzle 30 may 
be used on the substrate in which the orientation film is not formed, and the orientation film with which the mixed 
liquor of a spacer 20 and an orientation film formation solution was applied, and the spacer 20 was applied by carrying 
out heating baking may be fabricated. In addition, an orientation film formation solution melts orientation film material 
(tradename (Japan Synthetic Rubber Co., Ltd. make)), AL-1051 [ for example, ], with a solvent, for example, gamma- 
butyl lactone. In this case, although the application of mixed liquor is applied to a non-pixel field, for a low reason, an 
orientation film formation solution flows [ the viscosity of an orientation film formation solution ] also on a pixel field, 
and an orientation film is formed also on a pixel field. 

[0028] Moreover, in the manufacture method of the 1st gestalt the above-mentioned implementation, you may use the 
above-mentioned orientation film formation solution instead of a heat-curing epoxy resin. In this case, melting of the 
orientation film front face in which the solvent was already formed is carried out at the time of the application of 
spacer mixed liquor, and it becomes possible by [ the ] carrying out a postcure to make an orientation film fix 
SUHESA more firmly. 

[0029] In addition, in the manufacture method of the gestalt the above-mentioned implementation, although explained 
taking the case of the acouchi boomer tris type liquid crystal display element, this invention is not restricted to this. 
[0030] 

[Effect of the Invention] As stated above, according to this invention, display grace can be made high as much as 
possible. 



[Translation done.] 
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DRAWINGS 
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[Drawing 3] 
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[Translation done.] 



